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Patents 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: ) 

KNUT ADERMANN, ET AL. ) 

App. No. ) 

(National Phase of PCT/EP95/03757 filed ) 
September 22, 1995) ) 

Filed: ) 

For: PEPTIDES FROM THE hPTH SEQUENCE ) 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to calculating the total amount of filing fee required to enter the national phase 
in the application identified above, please enter the following amendments in that application. 

In the Claims 

Cancel Claims 1 and 2, without prejudice. 
Please enter the following new Claim 7: 

7 . The peptides from hPTH (1-37) having the sequence 

hPTH 1-10 

NHj-Ser^Va^-Ser'-Glu'-Ile^Gln^Leu'-Met'-His'-Asn^OH ( 1 ) 
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hPTH 1-9 

NHa-Ser'-Val'-Ser'-Glu'-Ile'-Gln'-Leu'-Met^His'-OH 
hPTH 1-8 

N^-Ser^Val^Ser^Glu'-Ile'-Gln^Leu'-Met^OH 
hPTH 1-7 

N^-Ser'-Val'-Ser'-Glu'-Ile'-Gln^Leu'-OH 
hPTH 1-6 

NHo-Ser^Val^Se^-Glu'-Ile'-Gln^OH 
hPTH 1-5 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu 4 -lle 5 »OH 
hPTH 9-18 

N^-His^Asn^-Leu^-Gly^-Lys^-His^-Leu^-Asn^-Ser 17 - 
Met 18 -OH 

hPTH 10-18 

NH 2 -Asn 10 -Leu 11 -Gly 12 -Lys l3 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met L8 -OH 
hPTH 11-18 

NH 2 -Leu 11 -Gly 12 -Lys 13 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 
hPTH 12-18 

NH 2 -Gly 12 -Lys 13 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 
hPTH 13-18 

NH 2 -Lys 13 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 
hPTH 14-18 

NH 2 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met l8 -OH 
hPTH 9-17 

NH 2 -His 9 -Asn 10 -Leu u -Gly 12 -Lys 13 -His 14 -Leu 15 -.Asn 16 -Ser 17 -OH 
hPTH 9-16 

NH 2 -His 9 -Asn 10 -Leu 11 -Gly 12 -Lys 13 -His 14 -Leu 15 -Asn 16 -OH 



hPTH 9-15 

NHo-His^Asn^-Leu^-Gly^-Lys^-His^-Leu^-OH 
hPTH 9-14 

NH 2 -His 9 -Asn 10 -Leu 11 -Gly 12 -Lys L3 -His 14 -OH 
hPTH 9-13 

NH2-His 9 -Asn 10 -Leu n -Gly 12 -Lys 13 -OH 
hPTH 24-37 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 2e -Gln 29 -Asp 30 -Val 31 -His 32 - 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 

hPTH 25-37 

NH 2 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 

hPTH 26-37 

NH 2 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 

hPTH 27-37 

NH 2 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 

hPTH 28-37 

NH 2 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 - 
Leu 37 -OH 

hPTH 29-37 

NH 2 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 - 
hPTH 30-37 

NH 2 -Asp 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 31-37 

NH 2 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 



hPTH 32-37 

NH 2 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 



hPTH 33-37 

NH 2 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 



hPTH 24-36 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 --Leu 28 -Gln 29 -Asp 30 -Val 31 --His 32 -Asn 33 - 
Phe 34 -Val 35 -Ala 36 -OH 



hPTH 24-35 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 2s -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -OH 



hPTH 24-34 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 --His 32 --Asn 33 » 
Phe 34 -OH 



hPTH 24-33 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 - 
Asn 33 -OH 



hPTH 24-32 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -OH 
hPTH 24-31 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -OH 



hPTH 24-29 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -OH 
hPTH 24-28 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -OH 



Claim 3, line 1, cancel "claim 1 and/or 2" and substitute —Claim 7—. 
Claim 4, lines 3 and 4, cancel "at least one of claims 1-3" and substitute —Claim 7—. 
Claim 4, line 7, cancel "at least one of claims 1-3" and substitute —Claim 7—. 
Claim 5, line 3, cancel "at least one of claims 1-3" and substitute —Claim 7-. 
Claim 6, lines 1 and 2, cancel "at least one of claims 1-3" and substitute -Claim 7-. 



These amendments conform the claims of this application to the claims appearing in 



the International Preliminary Examination Report. Moreover, the present amendments remove all 
multiple dependencies from the claims, thereby reducing the total amount of filing fee required for 
this application. 



The applicant requests entry of this amendment and awaits examination in due 



JONES & ASKEW, LLP 

37th Floor 

191 Peachtree Street 

Atlanta, Georgia 30303-1769 

(404)818-3700 

J&A Docket: 07826-0007 



REMARKS 



course. 



Respectfully submitted, 




Roger T. Frost 
Reg. No. 22,176 
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Peptides from the hPTH(l-37) Sequence 




The present invention relates to peptides from the 
sequence of hPTH(l-37), and the use of said peptides in the 
preparation of an agent for diagnosing biologically active 
hPTH. 

Human parathyroid hormone (hPTH) , a linear polypep- 
tide having 84 amino acids, plays an important role in the 
regulation of the calcium metabolism. The metabolism of this 
hormone gives rise to a large number of C-terminal fragments, 
the biological functions of which have not yet been elucidat- 
ed. The hPTH(l-37) has been established as a circulating 
N-terminal fragment (EP-A 0 349 545) . This fragment has the 
full biological activity of the entire hormone* However, upon 
loss of the first amino acid, serine, the activity signifi- 
cantly decreases and is lost completely without the first two 
amino acids, serine and valine. 

Serum levels in the range of 10~ i2 mol/1 are measured 
for the intact hormone hPTH(l-84) and for the N-terminal 
fragment. Immunological measuring procedures are employed to 
determine such low concentrations. Here, the most valid re- 
sults are provided by measuring procedures according to the 
double antibody or sandwich principle (e.g., the two-site 
radioimmunometric assay, IRMA, or the sandwich enzyme-linked 
immuno sorbent assay, Sandwich ELISA) . For hPTH(l-84), such 
assays are commercially available. For the measurement of 
hPTH(l-34), an assay according to the double antibody princi- 
ple is not known. 

Here, two antibodies are required. In order to avoid 
mutual steric hindrance, they must be capable of recognizing 
antigen epitopes located at a sufficient distance from each 
other. When immunizing using the intact antigen, a heteroge- 
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neous mixture of various antibodies is obtained, which first 
must be subjected to an expensive purification in order to 
conduct a sandwich assay. According to theoretical calcula- 
tions by B.A. Jameson and H. Wolf, The Antigenic Index: A 
Novel Algorithm for Predicting Antigenic Determinants, 
CABIOS 4, p. 181-186, 1988; it has been possible so far to 
detect a preferred sequence having immunogenic activity in 
the region of the amino acids 7-14 at the N-terminus. Immuni- 
zation with N-terminal fragments according to established 
methods predominantly results in antibodies which, as has 
been described for hPTH(l-34) (J. Tampe, P. Brozio, H.E. 
Manneck, A. Mifibichler, E. Blind, K.B. Millers, H. Schmidt- 
Gayk, and F.P. Armbruster, Characterisation of Antibodies 
Against Human N-Terminal Parathyroid Hormone by Epitope Map- 
ping; J. Immunoassay 13, p. 1-13, 1992), bind in the region 
of these amino acids . However, these antibodies are not capa- 
ble of discriminating between biologically active and biolog- 
ically inactive PTH(l-84) or fragments thereof lacking the 
first two amino acids serine and valine. 

The technical problem which this invention is based 
upon is to provide peptides by means of which it is possible 
to eliminate the above-mentioned drawbacks in the diagnosis 
of biologically active hPTH. 

Surprisingly, the technical problem described above 
is solved by means of the following peptides from the 
sequence of hPTH(l-37): 



hPTH 1-10 

NH2 _ S er 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -Leu 7 -Met 8 -His 9 -Asn 10 -OH 
hPTH 1-9 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -Leu 7 -Met 8 -His 9 -OH 



hPTH 1-8 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -Leu 7 -Met 8 -OH 
hPTH 1-7 

NH2-Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -Leu 7 -OH 



hPTH 1-6 

NH2-Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -OH 
hPTH 1-5 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -OH 



hPTH 9-18 

NH 2 -His 9 -Asn 10 -Leu^^ 



hPTH 10-18 

NH.-Asn^-Leu^-Gly^-Lys^-His^-Leu^-Asn^-Ser^-Met^-OH 



hPTH 11-18 

NH 2 -Leu i:L -01y 12 -LyB 13 -HlB 14 -Leu 15 -Afln 16 -Ser 17 -Met 18 .OH 



hPTH 12-18 

NH 2 -Gly 12 -Lys 13 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 



hPTH 13-18 

NH 2 -Lys 13 -Hi S 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 



hPTH 14-18 

NH 2 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 
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hPTH 9-17 

NH2 -HiB 9 -Asn 10 -Leu 11 -Gly 12 -Ly B 13 -Hifl 14 -Leu 1S -ABn 16 -Ser 17 -OH (13) 



hPTH 9-16 

! 9 -A S n 10 -L e u 11 -Glv 12 -Lys 13 -His 14 -Leu 15 -Asn 16 -OH (14) 



NH2"His -Asn -Leu -Gly -Lys 



hPTH 9-15 

NHz-His^Asn^-Leu^-Gly^-Lys^-His^-Leu^-OH ( 15 ) 



hPTH 9-14 

N H 2 -His 9 -Asn 10 -Leu 1:L -Gly 12 - L ys 13 -Hi S 14 -OH (16) 



hPTH 9-13 

NHz-Hi^-Asn^-Leu^-Gly^-Lys^-OH («> 



hPTH 24-37 
>-Leu^^-i 

Phe 34 -Val 35 -Ala 36 -Leu 37 -OH < 18 > 



NH 2 -Leu 24 -Arg 25 -Lys 26 -Ly S 27 -L e u 28 -Gln 29 -Asp 30 -Val 31 -Hi S 32 - A sn 33 - 



hPTH 25-37 

NH 2 -Arg 25 -Lys 26 -Lys 27 -L e u 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH < 19 > 

hPTH 26-37 

NH 2 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -A S p 30 -Val 31 -His 32 -Asn 33 - 

Phe 34 -Val 35 -Ala 36 -L e u 37 -OH < 20 > 



hPTH 27-37 

N H 2 -Ly S 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 

Phe 34 -Val 35 -Ala 36 -Leu 37 -OH < 21 > 



hPTH 28-37 

NH 2 -t.eu 28 -Gln 29 -A SP 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH (22) 



hPTH 29-37 

N H 2 -Gln 29 -Asp 3 °-Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH (23) 



hPTH 30-37 

NH 2 -Asp 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 31-37 

NH 2 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 32-37 

NH 2 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 33-37 

NH 2 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 24-36 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -Ala 36 -OH 

hPTH 24-35 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -OH 

hPTH 24-34 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 23 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -OH 

hPTH 24-33 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 -OH 
hPTH 24-32 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -OH 
hPTH 24-31 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 23 -Gln 29 -Asp 30 -Val 31 -OH 
hPTH 24-29 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -OH 
hPTH 24-28 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 2S -OH 



- 6 - 

The indicated sequences represent essential features 
of the secondary structure in their primary structure, as can 
be demonstrated by supporting NMR data. One precondition to 
this end was a determination of the PTHU-37) secondary 
structure in physiological solution. 

The above-mentioned regions of conspicuous structure 
have good immunogenic activity. Antibodies are formed, bind- 
ing to the first amino acids of the N-terminus. Deficiency of 
only two amino acids gives rise to a substantial loss in 
affinity. Because these amino acids are indispensable for the 
biological activity to arise, it is possible by using the 
peptides of the invention to obtain antibodies recognizing 
only hPTH and fragments thereof which are biologically ac- 
tive . 

Furthermore, antibodies can be produced which detect 
the mid-region 9-15, as well as antibodies giving C-terminal 
binding in the region of the amino acids 30-37. According to 
the invention, it is therefore possible to produce antibodies 
against hPTH(l-37) regions which, according to theoretical 
calculations, do not exhibit immunogenic activity within the 
entire molecule. In addition, these regions are separated 
from each other by such a far distance that no steric 
hindrance is present which would prevent simultaneous binding 
of two antibodies . 

In preferred embodiments, the peptides may be modi- 
fied at the N-terminal end, in the side-chain and/or at the 
C-terminal end, namely, taking the form of acetylation, 
amidation, phosphorylation and/or glycosylation products. 
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Eventually, the peptides of the invention may also be 
bound to carrier proteins such as hemocyanin, thyroglobulin, 
bovine serum albumin, ovalbumin, or mouse serum albumin etc.. 
Binding to the carrier proteins is preferably effected using 
carbodiimide or formaldehyde. 

The peptides of the invention may be used in the 
preparation of a diagnostic agent. The diagnostic agent of 
the invention can be obtained using the per se known 
immunization of animals with at least one of the peptides 
according to the invention. Following immunization, an 
immunoglobulin fraction can be isolated from the immunized 
animals, which contains antibody fractions having an antibody 
titer against at least one of the peptides of the invention. 
The invention is also directed to the antibodies thus 
obtained. In addition to the complete antibodies consisting 
of Fat, and F c/ fragments thereof such as F^ or fragments of 
the antibodies being idiotypes of peptide epitopes may also 
be used in an alternative embodiment. 

The peptides according to the invention are suitable 
for preparing an agent for the diagnosis of biologically 
active hPTH(l-37) . 

Referring to the following examples, the invention 
will be described in more detail. 
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Example 1 

Solid-Phase Synthesis of Peptides 

The method of the invention for synthesizing the 
peptides is based on the peptide synthesis using a solid 
support. Each of the Oterminal amino acids is bound to the 
support material in the presence of dicyclohexylcarbodiimide 
and dimethylaminopyridine . Wang resin or similar resins are 
used as support material for the syntheses. 

The following derivatives of L-amino acids are used 
in the synthesis of the sequence, starting from the peptidyl 
resin as specified: a) hPTH(l-lO): Fmoc-Asn (Trt) -Wang resin, 
Fmoc-His (Trt) -OH, Fmoc-Met-OH, Fmoc-Leu-OH, Fmoc-Gln (Trt) -OH, 
Fmoc-Ile-OH, Fmoc-Glu (OtBu) -OH, Fmoc-Ser (tBu) -OH, Fmoc- 
Val-OH, Boc-Ser (tBu) -OH; b) hPTH(9-18): Fmoc-Met-Wang resin, 
Fmoc-Ser (tBu) -OH, Fmoc-Asn (Trt) -OH, Fmoc-Leu-OH, Fmoc- 
His (Trt) -OH, Fmoc-Lys (Boc) -OH, Fmoc-Gly-OH, Fmoc-Leu-OH, 
E*ioc-Asn(Trt)-OH, Boc-His (Trt ) -OH; c) hPTH (24-37) : Fftioc-Leu- 
Wang resin, Fmoc-Ala-OH, Fmoc-Val-OH, Fmoc-Phe-OH, Fmoc- 
Asn (Trt ) -OH, Fmoc-His (Trt) -OH, Fmoc-Val-OH, Fmoc-Asp (OtBu) - 
OH, Fmoc-Gln (Trt) -OH, Fmoc-Leu-OH, Fmoc-Lys (Boc) -OH, Fmoc- 
Lys (Boc) -OH, Fmoc-Arg (Pmc) -OH, Fmoc-Leu-OH. 

The synthesis may be carried out by in situ activa- 
tion using 2- (lH-benzotriazol-l-yl) -1,1,3, 3-tetramethyl- 
uronium tetraf luoroborate (TBTU) or derivatives thereof, or 
benzotriazol-l-yloxy-tris (dimethylamino)phosphonium hexa- 
fluorophosphate (BOP) or derivatives thereof in the presence 
of diisopropylethylamine or N-methylmorpholine and 1-hydroxy- 
benzotriazole, using a four- to tenfold excess of Fmoc-L- 
amino acid during the coupling reactions in N, N-dimethyl- 
f ormamide, N, N-dimethylacetamide or N-methylpyrrolidone . 
Removal of the Fmoc groups is effected using 20% piperidine 



or 2% piperidine and 2% 1, 8-diazabicyclo [5. 4 . 0] undec-7-ene 
(DBU) in N,N-dimethylformamide, N,N-dimethylacetamide or 
N-methylpyrrolidone. Following synthesis, the resins are 
washed with 2-propanol and dichloromethane and dried to con- 
stant weight in a high vacuum . 

Removal from the support and deprotection are carried 
out by reacting the peptidyl resin with trif luoroacetic acid 
containing 5% scavenger, water, ethanediol, phenol or 
thioanisole for 30-90 minutes at room temperature, filtrat- 
ing, washing with trif luoroacetic acid, and subsequently 
precipitating with tert-butyl methyl ether. The precipitate 
is lyophilized from aqueous solution. 
Example 2 

Purification and Analysis 

The raw products are purified by chromatography on a 
C18 reversed phase column (10 jam, buffer A: 0.01 N HC1 in 
water; buffer B: 20% isopropanol, 30% methanol, 50% water, 
0.01 N HC1; gradient: 10-80% within 60 minutes; detection at 
230 nm) . 

The purity of the products is determined using mass 
spectrometry and CI 8 reversed phase chromatography. 

Example 3 

Coupling to Carrier Protein 

Used as carrier proteins are hemocyanin, thyroglobu- 
lin, bovine serum albumin, ovalbumin, or mouse serum albumin. 
Coupling is performed according to the carbodiimide method by 
way of the carboxyl groups of the peptides. The peptide is 



m-3 

- 10 - 

activated in aqueous solution by reaction with l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide hydrochloride for 5 minutes. 
Coupling is effected by adding the activated peptide to an 
aqueous solution of the carrier. The molar ratio is 1 peptide 
on 50 amino acids of the carrier protein. The reaction takes 
4 hours . 



CLAIMS 



The peptides from hPTH(l-37) having the sequence 



hPTH 1-10 

NH,-Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln s -Leu 7 -Met 8 -His 9 -Asn 10 -OH ( 1 ) 



hPTH 1-9 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -Leu 7 -Met 8 -His 9 -OH (2) 
hPTH 1-8 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -Leu 7 -Met s -OH ( 3 ) 



hPTH 1-7 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu*-Ile 5 -Gln s -Leu 7 -OH 



hPTH 12-18 

NH 2 -Gly 12 -Lys 13 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 



(4) 



hPTH 1-6 

NH^-Ser'-Va^-Ser'-Glu^Ile^Gli^-OH ( 5 ) 

hPTH 1-5 

NH 2 -Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -OH < 6 > 



hPTH 9-18 

NH.-His^Asn^-Leu^-Gly^-Lys^-His^-Leu^-Asn^-Ser 17 - 

Met 18 -OH (7) 



hPTH 10-18 

NH 2 -A S n 10 -Leu 11 -Gly 12 -Lys 13 -His 14 -Leu 15 -Asn ls -Ser 17 -Met 1B -OH ( 8 ) 

hPTH 11-18 

NH 2 -Leu 11 -Gly 12 -Lys 13 -His"-Leu 15 -Asn 16 -Ser 17 -Met 18 -OH 



(9) 



(10) 



hPTH 13-18 

NH 2 -Lys 13 -His 14 -Leu 15 -Asn ls -Ser 17 -Met 18 -OH (ID 
hPTH 14-18 

NH 2 -His 14 -Leu 15 -Asn 16 -Ser 17 -Met 18 -OH ( 12 ) 



hPTH 9-17 

NH 2 -His 9 -Asn 10 -Leu 11 -Gly 12 -Lys 13 -His 14 -Leu 15 -Asn 16 -Ser 17 -OH 
hPTH 9-16 

NHz-His^Asn^-Leu^-Gly^-Lys^-His^-Leu^-Asn^-OH 
hPTH 9-15 

N^-His'-Asn^-Leu^-Gly^-Lys^-His^-Leu^-OH 
hPTH 9-14 

NH.-His^Asn^-Leu^-Gly^-Lys^-His^-OH 
hPTH 9-13 

NH.-His^Asn^-Leu^-Gly^-Lys^-OH 
hPTH 24-37 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn : 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 

hPTH 25-37 

NH 2 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 - 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 

hPTH 26-37 

NH2 „ Lys 26„ Lys 27_ Leu 28_ Gln 29_ Asp 30^ Val 31_ His 32_ Asn 33_ 

Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 27-37 

NH 2 -Lys 2? -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -A S n 33 - 
Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 

hPTH 28-37 

NH 2 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 - 
Leu 37 -OH 

hPTH 29-37 

NH 2 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 30-37 

NH 2 -Asp 30 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 



hPTH 31-37 

NH 2 -Val 31 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 32-37 

NH 2 -His 32 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 33-37 

NH 2 -Asn 33 -Phe 34 -Val 35 -Ala 36 -Leu 37 -OH 
hPTH 24-36 

NH 2 -Leu 24 -Arg 25 -Lys 2S -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 
Phe 34 -Val 35 -Ala 36 -OH 

hPTH 24-35 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 2a -Gln 29 -Asp 30 -Val 3L -His 32 -Asn 33 
Phe 34 -Val 35 -OH 

hPTH 24-34 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -Asn 33 
Phe 34 -OH 

hPTH 24-33 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 - 
Asn 33 -OH 

hPTH 24-32 

NH 2 -Leu 24 -Ar g 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -Asp 30 -Val 31 -His 32 -OH 
hPTH 24-31 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 2e -Gln 29 -Asp 30 -Val 31 -OH 
hPTH 24-29 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -Gln 29 -OH 
hPTH 24-28 

NH 2 -Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 28 -OH 



-is/-** 



The peptides according to claim 1, which are 
modified at the N-terminal end, in the side-chain and/or 
at the C-terminal end, taking the form of acetylation, 
amidation, phosphorylation and/or glycosylation products 
and/or are bound to carrier proteins such as hemocyanin, 
thyroglobulin, bovine serum albumin, ovalbumin, or mouse 
serum albumin, 

A diagnostic agent which can be obtained using 
the per se known immunization of animals with at least 
one of the peptides according to claim 1, recovering 
fractions containing immunoglobulins from the immunized 
animals, and isolating fractions having an antibody titer 
against at least one of the peptides according to claim 
1, and which optionally contains additional adjuvants 
and/or vehicles. 

Antibodies or fragments of antibodies, which can 
be obtained by immunizing animals with at least one of 
the peptides according to claim 1. 

Use of the peptides according to claim 1 for 
producing an agent for the diagnosis of biologically 
active hPTH(l-37) . 



Abstract 

The present invention is directed to peptides from 
the sequence of hPTH(l-37), which contain a-helical amino 
acid sequence regions and/or non-structured amino acid se- 
quence regions, said peptides being capable of inducing anti- 
bodies when injected into animals. Furthermore, the invention 
is directed to a diagnostic agent and antibodies obtainable 
by immunizing animals using the peptides according to the 
invention. 



SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Prof. Dr. Dr. Wolf-Georg Forssmann c/o NIP 

(B) STREET: Feodor-Lynen-Str . 31 

(C) CITY: Hannover 

(D) STATE: Niedersachsen 

(E) COUNTRY: Germany 

(F) POSTAL CODE: 30625 

(ii) TITLE OF INVENTION: Peptide aus der Sequenz des hPTH (1-37) 
(iii) NUMBER OF SEQUENCES: 36 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC- DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Ser Val Ser Glu lie Gin Leu Met His Asn 
15 10 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Ser Val Ser Glu lie Gin Leu Met His 
1 5 



(2) INFORMATION FOR SEQ ID NO: 3: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNES S : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Ser Val Ser Glu lie Gin Leu Met 
1 5 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Ser Val Ser Glu lie Gin Leu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNES S : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Ser Val Ser Glu lie Gin 
1 5 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Ser Val Ser Glu lie 
1 5 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

His Asn Leu Gly Lys His Leu Asn Ser Met 
15 10 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Asn Leu Gly Lys His Leu Asn Ser Met 
1 5 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 



(D) TOPOLOGY: unknown 
(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Leu Gly Lys His Leu Asn Ser Met 
1 5 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Gly Lys His Leu Asn Ser Met 
1 5 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 

Lys His Leu Asn Ser Met 
1 5 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

His Leu Asn Ser Met 
1 5 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

His Asn Leu Gly Lys His Leu Asn Ser 
1 5 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

His Asn Leu Gly Lys His Leu Asn 
1 5 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 



(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 

His Asn Leu Gly Lys His Leu 

1 5 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 

His Asn Leu Gly Lys His 
1 5 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

His Asn Leu Gly Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 
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(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 18: 

Leu Arq Lys Lys Leu Gin Asp Val His Asn Phe Val Ala Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Arg Lys Lys Leu Gin Asp Val His Asn Phe Val Ala Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TO POLOGY : un known 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Lys Lys Leu Gin Asp Val His Asn Phe Val Ala Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
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Lvs Leu Gin Asp Val His Asn Phe Val Ala Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Leu Gin Asp Val His Asn Phe Val Ala Leu 
I 5 10 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Gin Asp Val His Asn Phe Val Ala Leu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Asp Val His Asn Phe Val Ala Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 25: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Val His Asn Phe Val Ala Leu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

His Asn Phe Val Ala Leu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 27: 

Asn Phe Val Ala Leu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Leu Arg Lys Lys Leu Gin Asp Val His Asn Phe Val Ala 
15 10 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Leu Arg Lys Lys Leu Gin Asp Val His Asn Phe Val 
15 10 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Leu Arg Lys Lys Leu Gin Asp Val His Asn Phe 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNES S : unknown 
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( D ) TOPOLOGY : unknown 
(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Leu Arg Lys Lys Leu Gin Asp Val His Asn 
15 10 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Leu Arg Lys Lys Leu Gin Asp Val His 
1 5 

(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Leu Arg Lys Lys Leu Gin Asp Val 
1 5 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34 

Leu Arg Lys Lys Leu Gin Asp 
1 5 

(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35 

Leu Arg Lys Lys Leu Gin 
1 5 

(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL : no 
(iv) ANTI-SENSE: no 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36 

Leu Arg Lys Lys Leu 
1 5 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In ru Application of: KNUT ADEKMANN, ET AL. 

App. No,: ) 

Hied: ) Ailuniuy'n Docket No. 07826-0007 

For; Pkitidics from the hPTH (1-57) skquknce ) 



VftRlPIKD STATEMENT (DECLARATION) BY A NON -INVENTOR 
SUPPORTING A CLAIM BY ANQTHKK FOR SMALL E NTITY STATUS 

\ hereby declare Hi at 1 am i nuking Oris verified statement to support a claim by Knui Adermann, I>teter Hock, raid Mailt us Mugpriran for small 
witHy Sldius for purposes of paying reduced fees under occlton 41(a) and (b) of 'iltie 35, United States Code, with r&gard to the invention 
emitted Picn JirtCS FROM THE hPTll (1-37) SEQUENCE by inventor* named above described in: 

( x)tlifc fcjiaJficaliuii iilfcd lieiswilh 

( )Applir*fl1ifin No, _ , filed 

( )pttlcni No. issued _ , . u „ 



1 hereby declare thai I would qualify m an independent inventor a& define*? in 37 CFR 1.9(c) for purposes of paying fees under section 
41(a) and (b) of 'Jitle ;i\ united States Code, if J had made the above identified invention. 

1 have not assigned, granted, conveyed or licensed and am under no obligation under contract or law lo assign, grant, convey or license, 
any rights In the invention in any person who could no* be classified as an independent inventor under 37 CPU 1.9(c) if that person 
hod made the invention, or to any concern which would not qualify as a small business concern under 37 CHK 1 .9(d) or a nonprofit 
■ H organization under 37 CTR 1.0(c). 

y[ 

Bach person, concern of OJfttfniwslktfi Iv vvhich I have argued, granted, conveyed, m licensed or am under an obligation under contract 
t$ or law to assign, grant, convey, oj license any tights in the invention is lkled below; 

h t j (x ) no such person, concern, or organization 

ngj ( ) ])crsons» concerns or organ Italian* listed below* 



=ft "'NOTE: Separate verified statements arc required from each named person, concern or organization having rights lo the 

tavern Jon availing to itaeir stains a<; small enfttieR. (37 Cl'ft 1 .27) 



yf 

K A»DRUSS 



( ) INDIVIDUAL ( ) SMALL BUSINESS CONCIiRN { ) NONPttUHT OKGAttlZA'rtON 

1 acknowledge the duly lo file, in thifr application or patent, notification of my change in status resulting in loss of oniitlcinnni. to small 
yi entity &L?iius prior u> paying or at the (Imp, of paying, the earliest of the issue ice or any inainlenaiwe fee (Hie after the date on winch status as a 
sntJiH entity in no loxigei »|i|iiofumtc. (37 CFR 1.28(b)) 

J hereby declare thai all slRlemetHfc mode herein of my own knowledge arc true and that nil statements made on Information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and (he like- &A made are 
punishable by fine or imprisonment, or both, under Section 10U1 of Title IB of the UnHed State Cede, and that such willful false statement* 
may jeopardize the validity of the application, my patent issuing thereon, or any patent to which this verified statement is dinwUal. 

NAMK OK 1'KItSON SIGNING: _.,j ftflf t Dr. Dr. Wolf-Georg Porssmmaiw . 



adokk&s uk i'KKSON SIGNING: Nicdcrsachsisches Iiistit Ml, ft* F Peptidforachuiig. 

FtM>dor~Lviicn ; Slr. 31. 30625 Hannover. Germany 

!>ATK: ^ /f^* *fy SIGNATURE: J'L 




Faxabiender : +49 2286 83749 PA DFt .GODEMEVER A4->A4 22/83/97 i8:2i S.: I 

l>ECL<AJtATJON AND POWBK OF ATTORNEY Au<»rn*/s Docket No. 07826*0007 

it below named inventor, 1 hereby declare thai: 

My residence, post office addicts, ami citizenship are as slated below next to my lunue. I believe J am an nrip,inal„ first and joint 
inventor (jf plural names are listed below) of the suhjraf mailer which is claimed and for which a patent, is sought on the invention 
en tilled: "Pkitidks fkom the IiPTH (J -37) SEQUENCE', the specification of which 
itf attached hereto* 

IS was filed on September 22, as put MeinaUejml Application No, PCT/RP95/OJ757 and was 
amended (if applicable) on , _ ^^„„- 

1 hereby state that 1 have reviewed and understand the contents ot the above-identified specification, including the claims, as amended 
by any amendment referred to above, 1 do not Know and do not believe that the same was ever known or used by others in the United 
Slates (it America before my or our invention thereof, or patented or described in any printed publication in any country before my or 
our invention thereof or more than one year prior to the dale of this application. 1 further slate that the invention was not in public 
use, or on sale in the United {States of America more than one year prior to the date of (his application, i understand ihat I have a duty 
of catidor and Rood faith toward the Patent and Trademark Office, and I acknowledge the duty lo disclose information which is material 
to patentability as defined in Title 37, Code of Federal Regulations, §1.56, 

1 hereby claim foreign priority benefits under Title 35, United Stales Code §1 19(a)-(d) or § 365(b) of any foreign application^) for 
patent or inventor's certificate, or §365(a) of any PCT international application which designated at least one country other than the 
United States of America, listed below and have also identified below any foreign application for patent or inventor's certificate 
disclosing subject mailer in common with the above-identified specification and having a filing date before that of the application on 
which pmuily h churned; 

tXMMUy App, 1£& l^UL&l'Iiiiins Priority Ctoffrgd Under VS C if> 

(.Ira-man \>H44 M A5iJ,8 September 2ft. 1994 YcA * No, 



in 



|¥| I hereby claim the benefit under Title 35, United States Code, § 120 of any prior United States application^), or 4365(c) of any PCT 
international application designating the United Slates of America, listed below and, insofar as the subject matter of each claim of the 
prcscm implication is not disclosed in the prior Vni\?4 States or PCT international application in the manner provided by the first 
paragraph of Title 35, United States Code §1)2 J acknowledge the duly lo disclose information which is material to patentability as 
defined in Title ;v/, Code of Federal Regulations §1 which became available between the filing date of the prior application and the 
up national or PCT international filing date of this application; 

ftpplkiqiign Np, ) f ihng Dale Sums: patented, pending, abandonee] 

^ I fiulhei dcclaic that all statements made heroin of my own knowledge arc true and Lhul all statements made on information and belief 
arc believed lo be true; and fu Hirer that the&e statement were made with tlie knowledge that willful false statements and the like so 
f|f made arc punishable by fine cu imprisonment, oi both, under Section 1001 of Title 18 of the United Stales Code, and Ihat such willful 
•sajj false statements may jeopardise the validity of the application or any patents issuing thereon. 

^ 1 hereby authorize the U,S, attorneys named herein to accept and follow instructions from Or* Thomas Godem«yer f as to any 
'H action to be lakcn in Ihc Patent and Trademark Office regarding this application, without direct communication between the U.8, 
attorney find the undersigned. In the event, of a change in ihc persons from whom instructions may be taken, the U.S. attorney named 
herein will be notified by the undersigned. Z£> / 

Vt7WF.lt Of 1 ATTOKNUY: The following ntttvnL'yg arc hereby appointed \o prosecute Ihis application and transact al] busings Jn Lhe tatam. and Trademark Office 
connccifid therewith: Anthony i%. AsKstw - 2 4 154; k^ st T- TtosE ijgZJ.7<|;JcJnxy V, Ywingj; jpp[^ Robert Ji. Richards - 29 jp5, l rtw K llflirig,^ _3Q,Mtgjjacyhcn M, 
Schfldzcl ljmy A. Kobftrt* - .nffijH?vftt™ A. Hfidg^ 22,6C^_O^J«; 1- YtMs%wTT^y%j $b; Cn$ ory T. CronficSin - 32,415; Oak Lischer ■ ISAM; IVter G, 

Mcrchn»t -.:iy,y;/"lL.Mjg^flCil J. MeJirinai^ - JOiffi&WiJiiam t, ^urvrH" 36,ZHU- J ^ipc ]. ttirieyv 38445; I 3 . U:Hinnk%'Hc"i®cniI - 39,108; Jsimos A:\vTmKrflp«bn - 36,723; 
UMwdfl m. (^Aki^n^jarncs l>. WiffS^SB;^ ' — — ' — — , 

Send correspondence t o: JONES & ASKEW, M J UirtJCL telephone calls (404) 8J8-3700 to: 
191 ycaeltirec Strc^TN^1 7^o&r_^ 
Adgma,. GA_ 30j0j : ,l 769 Roger T* Frt>st 



,fV >l v »n ijhhic of first inventor: Kfc^'lLAI31iRMAN^L-*— 



\- 



t;itr/.en!>hip; Ocrftmnv 



Residence; SchieidenMr, 5 , ^017 7 Hannov civ Germany fN> ^ S(T 



P».si. Office Address: Schi eide ngtr. 5. :^()LrMlannover T Ciermajiy 
In ventor's signature ^;dU> ^\ct"~ 



l>ate: ^I'g 



1 — * Additional m venters arc being named on separately nujiibcsa] xhwi* «|.u«:|ieil hcrclo. 
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Attorney Docket No.: 07826- 000? 
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V\\\\ namr, olMXiWl inventor: D1KTI1R HOCK 

7i" " - iTii'M iTilunt ~~~^-r. 



CjtiKCnsl>m : Cknna ny 

Uchk lwu y: Wcinb&rgsU . 1 4, 7492*1 Ncc , kai'bischofshdin t Germany ,J} IztyiC, 



.QHira Address: WembCTgstr. 14. ,74934 Ncckarbischofshcitn, Germany 



Pull name of third mvctuor; MAKKUS MAGHRUflN 



Ciliy.cns hii >: G&ni lji ji y 

Residence; bluing \ ,N£ 

hivciiUji's si^naliue ^ j£&£fe*f j^CyJ^iZ^ Pate: 7 ^y,OJ t 3 7- 



ST* 



f ,1 



^11 



